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in the of fort to SaIsfm mutual coupiLa bet""n slot sateMIs In

a desirable way tefolloetas pFebIs bes bow considered: A septum or

baffle bas boa placed betueft Rim lallatte slot antlumass. In order to

'A.provide an extra degre of froos~ b eu be bess assumed to be a

half elliptic cylluder as sheum is WPte 1A. In Olte ner inot only
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septum thickness can be dotesiimm. Wipeo 1.5. 14 ems~W the am

curves but rearranged me thft 40mh fVe. 41@& deWsv esteopswiAg

*to the sae thickness of the OM80 so fta no 4" t of the height CAud

be d isplayed.

Although the results discused up t &M e ~ta m a the

modal series solut in comvergee vy slouy as do e p 60m1t-

thickness ratio incresses smd/or the 9seat hetweem esie *wvesses.

In order to circumvent this difficulty, a difteres swpeesh he bees

adopted to solve the problem for tbeae ibitug eew. 240 SOV96fth is

based on the geometrical theory of diffractm. Is this a&poech, the

equivalent problem of diffraction by a strip is tussormed to austha

equivalent problem, umely that of diffractisi *&a'slit. (1.*1 if

the interact ions between edges at. egeei thouua itee

obtained in the form

mpljkOLo T (4) T ()

T21/

where

andl1l ar* the Ottimoto Os tSVe ith 0&0 fitb6 hefts
ftIeults based an (1.) bOWGW Wid Mfftt 10"W 1-.

for. "auf lab tba am4 "-t11 am" t "". Th
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the septum height-to-eoptum-thlckneas ratio increaaes. noro refined

SGTD computattIos have also bon carried in which the inlinte ray inter-

actions between the slit edges have been takes Into account (1.21. The

additional contribution to Y is

A T'2l- 2,p (-k( 1 +R2 )3 T (4W'

* 21

amp (-2jka) ep (-Jr) T (/2'1m)
. .. . . .. .. . .. .(1 .5)

Further rteflumnts have also been achieved by cousdering a spectral

approach to Include the curvature of the cylindrical diffracted waves [1.21.

N meuical cemptatleo8 which include these refl enonts are being under-

take presently and the reault vill ultimately be included in a Journal

paper.

Refermnces 1111 and [1.21 aro, attehed to this Final Report as

Appendices A and B.
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2. Design Procedure for Stripline-Pod Slots.

Here, a study has been made aid haa been completed successfully Of

longitudinal slots fed by boxed stripline. in addition significant progress

can be reported on the design of transverse slots fed by boxed stripline.

2.1 Longitudinal Slots

An array of longitudinal slots, centered on the broad wall of a

rectangular weveguide, will not radiate if excitation Is by a T110 moe

Howver, If the weveguide is converted to a boxed stripine, with the

strip meandering under the slots as show In F14pre 2.1, slot excitation

can occur.* The electric field Induced In a particular slot has a complex

amplitude which is a function of 1) the angle at which the strip passes

under the slot, and 2) the length of the slot. Additional contributions

to the electric field In the slot occur If other slots are present.

A design procedure for such slot arrays requires knowledge of the

mutual coupling relation as well as the self-mpedance properties of a

slot [2.11. The key equatioss of the pertinent analysis at* [2.11:

-2f (681 (21
-a am

a aV

fa

za0 4Ia-,u! (2.2
U 41f (O.)1 2  P

Val 2w
z + minia--Tu
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in which f(O,l) is a known function of the slot half-length I and the

strip tilt 0, found through interaction of the TEM with an assumed cosinu-

soidal field distribution in the slot. Y is the mode current, common ton

all array elements in a standing wave array, Za Is the active impedance
n

of the nth slot, Z is its self impedance, and Va is the slot voltage
n n

distribution. Y2w is the mutual admittance between slots in an equi-
nm

valent slot array that is two-wire fed.

One uses these equations in an actual design by first accumulating

experimental data on a single slot to obtain the self impedance function

z n(e n n ). This function Is a polyfit to the measured data, an example

being given In Figure 2.2. With fn ( ,I n) and Z n(0n n ) stored in the

computer, a computation can be made of

yb ms.2w* (2.3)
nV S

mal n

using the known desired slot voltage distribution (known because the

pattern is specified), with values for Yr*ncalculated using assumed

starting lengths for the slots.

The computer then searches for a (e ,t) combination which satisfies

4jt ( ,.1)12
in Za l o 1,  (2.4)

for this vll. make Is pure real, as can be seen from equation (2.2).

It terms out that there Is a continuous sequence of couplets (0 1nn)

which w,111 stlafy (2.4). Which one to choose Is a question to which we

r shell retrn shortly. Dut for the momet, let us select one of these

couplets snd store it, going on slmilarly to find a continuous squoence of

7
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t* bt whil satisfy, (2.4) for the a xot. Only one

uMber of' t#ASs qqK*e Vij1 Patv prepely with the chosen couplet (OU.t')

bee"v e vat alse titw

(2.5)
ft f (0.R V;

acan be- Goes freet eqtdatiou (2#1). Tbas, for the chosen (0 ,1 )t we set

set of cempsea ieslet -1 A 9 'Y2...(31)

Did we store, the right couplet (Ot L) This Aepends on the desired

input tpedaat*,

a. (2.6)

If the am of the Z'trs stolw(high),& raeise) tilt e
U U

should have bean chosen. This correction can be made In the next Iteration,

wihmost be undertaken anyway, because now Improved values of 2vcan be

computed, since the I values have beew updated. One keeps Iterating until

the Couplets (Ol '1), oe. have settled down to values which deviate less

'1 than tW6 atseaiei W00%WS"Ia

* .This procedure ooused to deign a 1byl10and a 2by 10array.

with the dimensisms gives in 3sf erac 2.1. A uniform slot excitation

Ir as spec if id. Only the luIO stray ME built, for which ZU2 wa s

spein~qA to be 2.0. lbs theoretical and Apewimtal I *laa.patterns,

are dip~red in Fftawe 2.) msd or* sew to be in good agteaet. The

mssawrtd Smu1ied imt tImpoedance was I.s there was* down-shitt In

Yrd to ag~ a , s-selsct~iie of AtIctrie coe~tat

(;.S 'uks~ i U.& t evotalil the Vd~MS c soathyge, eMW

A-
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A contribution of considerabl Isporte"Oc In eddittos to thp t 4w$

procedure Itself, was the Idea to piece the soets -n the. eetrt

This achieved-two beneftetal results: 1) scatteru9m P lue %2 sqis

a. eliminated. pgrmict itsa wider box,, abunr resoanalts n

thus practical slot spacings, and 2) the elimination 'of a cross-

polarized pattern end the risk of sratins lobe* ( ;,*12431.I 2.2 * Trausverse Slots

The, l9WuWuiul slot rftys described obve -fe aitile 'for use

In applications where the, desired polertsatit wielId -,I* trtswerse 'to the

bowed str$pi ice. end the bfts's i~ett stemed too close to esdf Ire. Thef Iother polariastiot ee is epplctcitbcetoo, end he.s the vitue of -n

sleent pattern which does not preclude sacusin close to adt ire. ts

It sunneod desirable to sxtitd the ltnestiptian to the case of treewearse

slots fed by burned ftripline.
Owe 'coup~IU to, Sao" elf s *0en Suhetety- SU111l twi A*

most be off set so se ~;o qn undue the- It " 5sflO 4w Owfafttf~e

obtaind withthis nomnma fle qippflfds

aMeind eletric f~lid 6kerbu~ do im n(.



1iThe iorm we obtained tor £ (a%,t ma* based a the asamptcm tint
there ws a cosimeida stnig %me elooctric f£1.ld distribution In the

4slot, This is a remmfl .soia tis the latitudnal case, withth

strip cressing ottot the otter Of the slot. But Is It a good assuapt Ion

in the trau wnrse case, with the strip crosing unier tin slot sxtraityt

We Were not cft Sdeat chest Ithis assemptIos, aSd decided to test It by

computinag the back scattering for a tomo slot, to -e i weset results

consistent with eta etacted krtie.2.5.

Agreement ws reasenable, ascam be seew from the emv"s in lte . 6,

but still there **a iewa oet, SUL Sea thiesms asouh

to give an uastiafattory away"Oda SS*I e. mud set tell, bat slate
building an array Is a cestl7 -e tip-ownqpcsi eim first41 ~ ~~~to try to Improve ano ear cottio of ts4 tu ± dtihtaI

the slot.

A brute force aprachmoetA h'e to Web tnSo$a 5. 4.On Ie cOt

and Use the metlod of somat. to calaite stilot *AhSqin m.
ledge* Of 'tin qspjata SOWn faat lt tbd. Alt*ttt. ""a t~iai

modes Cewept W apuwIssst as, *b s* 9fsmtiewss IflaS: *

derable, efiert Juss em a t ettet "IU At fe W A e.I

this asoe"b 00*04 'Ub"~pef1 Sm b n d

4"W try amor"l *,Smemnm ist t4101ws mie

diatribotisa #6 An hWS et~w *4ns, tfl4gtAW

MWIt ts 4 wum 6m A*et 1"sf l
of -b* to10" 4W o

-4B~ j , * ,- -n



array, based on the cosinuuoidal f 161d sssmwtie, OqecdtyuSlft MMO

excitation and an Input match. We shqulod len a lot from teStIO& this

array. If agreement with prediction 1A poor, uswel *$met tbb 209 die-

Icrepancy Is serious. We can 'tune' this at-ay by vsin a ro blods amd

*jconducting tape to shift the slots and alter their length. ly'j cut aiA Ury

* Ithis should ultimately produce a decent pottern and Input Impe~fte. We

can then set by how much the slot dimmln ~ to be, ad. and Stif

a measure of the tolersnit ii "'iced.
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'H 2.1 lyom X. Par. Ilbosry. *Aauvs sad %$a of a Now 1"mp of Rfl

7.4 Slat Array,- A.D. f.tetattm, Odarelty of Calfens.a I"

IAags**, 119".

2.2 T.3. Pork vAd 3.5. Elliott. Mhospgw ft lltalmo Le~ttuimin

SIAt Arrays 1VW by ... d 5St m~o." ?rouitei at,;tb 1*1151

Jlatrattma sypmm 4abe, voof, 1.., Imm.

2.3 P.C. park oad 1.8. Elliott, -LOdU~ldu4Wl SlOt Arrays 1. by lamed

Striplimeft nuE Tgammntese. omwone sd Prspgti, v*l. £145",

IL. , ]pp.46 3544S kas MyI .
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mu. -,,2 - -*' (%l-"'. J)!)
-IY 'C , d) - J,(x dL)

to expected we get a mg etlc Me current of mitd V, aMd directed

a&204 tbe pouitiVe s-mXIe (figure- 2)

3.2. Mode]lre the Receiving Slot

Frcu the definition of mutua2 admittance betveen two slots (2) ve

'i1' get

11

ubersIn 76,; are proper measures of the magnetic aMd electric fields

respectively in the slot aperture plane. Flr nfinitesdm&3 narrow

slot exilted by "14 waves, V and 1i are the magnetic field a2alf

the s*lot and the voltage across the slot respectively. The cmatlon

0 is ot orse equivalmt to a aborted oot. ?bus (4) bemes

werIn 352 tVi as deted in VSSW. 14

LUin both the model for Via tresamitti n8 and retvflzt slot in

f*Mr WT a aWmom in l~re S.

by W r w to Mu,3 sop' Ve . OWe Mdtnsf at u

A-s
- --



alternatvely th scattee I2 tim beWO Shait. fMOin 1Ger o

holds. Thus the final exprestoP for the mutma edittance Is

- as shom wFagWG
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Model of the radiating slot.
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~.waves in i,~oiaAeuue

- +In a bo eneous Isotropic noG1im Without sources the eleotro-

ussrtic t.SA "mA be '4*4wlvd frow te Nerte v*Cto potentias 1. i.

TII'

M -JiVX1T *vzvx 11m, (0b)

*utr* T TTm atbe e ert veecto Potentialse wheh satisfy tin

vector wve eqution

Sv"vx Tr' • "V T + ko " - 0 . (9)

Ina cylIndrical system generated by the twm3atco of a line

pallel to the 3-axis, the s-components of the Bertz potmtials are

ensogb to generate the ields. The "TSz vector gives rise to 14

soltins(tbsev~tbNz 0) whilI the TL1z vector to IE solaa

tiU. (23. 0). Use the notation of Strattoot h1 to

ewiv* the componmnts ot I and N from (8) (asume ~bh*0).

,a ef o (fto, 20b)

PT I- (3k)

17 )U U b
. Me

o. (2.t) A

r +"- "+ +" ''A. - 9... . - , ++ -
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a ; 1 % (13.p )

#Ad ITI satisfies the m meSawu tias ow.b

neither the we aw~ nor h esatiem pru6 a 9.&ehl eamt.

the =**eeti ft*3M. O Ve vs e ml ow ft*2&s ..blv $a tom~ At

16L soe RdeiDOW

the boat "W to lop*am t tfax# is s E1rwki fIsi ls.

msowe at tow Ws. adW w ~~mm U$.~
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The wve equation (12) reduces to

Due to the mxia e3tmmtry 6/ . o. that the solum t o to

term of the wen know hasl ft ticm of zeroth order.

*, The time dependence to 0 "  so that the rwrpte

tion of an outgplug wve Us In tUms or the Hamnbul ftmotio of the trLt

TI~ a~74~1 (k~)(27)

.i The excited ftleil am-nbe written a

%uzbw r aTT ED4( r)] (38b)

3.. k2 LJ- 204)(kr) 0"). . it%.

S . -0 .- )

ad, nnor
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FIGURE 7
Scattoring by a circular-cylindeor.
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(47b

a-belng the separtion .wostsat.

The ahove equations Can be wrlitt s

It" (a ft**WRA)S.O Oft)

ti. and the r*ret owe Is usu.3.b' referred to as fte softie Matieu

fmlutift must be a Periodic fume"Oft at. i fft the fI&i to he single

Valuin (a rattima t 360 bgrses Groml *A gqhimb beings St

the aftmtjg spot). The period cas he eithw w or 1w ths re-

qtwumsmnt Puts s0 PesttictlaW V " 2s h ptb uba
a am low It ton Ot "ast %be sof"tam Owe Uf

ifowr laftal s i,1p loft e KWU ft*AffE* t VW 4w ".

te to both sw * lisMutie. ra*2km16anlbb

soe nt 3~ 1s Osk fte us m at ask 'R Ar

m~i ml'I'si a" .eaWm. fte ft a*"" as"&lb
the Of aum~it 01teah~s wpSbam, t~



the period of 2 r *Ths 'At" I* ttw c2ass of all owen aol3tion. or

period v.

The periodic solutions ot the Or~u2ar equation w

while the solutions of the radial equation are

where 5stands for ow3 of Al# AO Us ND.

functions am be fowid ift~

165 Incident and Scattered PI*2.

The iz*ident vw can be repeented as 6

T UO (u)T31 -j

A-2"



Using the afme method as for the circuasr cylindrical case ve can

fing the scattered fiel to be

0 x(xx 2

'xx H ()lx ()
2 () (50)

vhere us corresponds to the scattering surface and uO to the

source position (Figure 10).,

UsingW the above relations we can finallyr express the mutual

oouplg as a function of the geometry

I-.2 2 ~2

k (1),
2zdj + d2) -

Tx (-§)T (j
xx aAE n Oft

T' (u)

this of te ft)3wvun !,at13 bas been made

k2

And M(q) are aomlialas fkotos as detiiad In 151 or 11

IMs Gepsr~e of the Natbieu functions on q to SWUp9l to

Sap"fyth a Ntaicr.

A-21
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The oouplinj: of two slots separated by wetalic fence of elliptic

cross-section Is evaluated for several e~ot separations and fence dim-

ensions (height, thickness). The exact solution Is also compared

against the limiting case when the fence becomes infinitesimaly thin.

The MT approximation we used In the latter case and the expressions

were derived by Dr. 0. 7ftacesehetti.

5.1 Over view of the Nuerical Results

The dependence of the magnitude of the mutual admittance on the

slot separation for various values of the height and the thickness of

the septM Is depieted in Figures 20 through 12 and 13 through 16

Easch figure In the first met (20 -22) eontains the curves correspond-

Ing to one height of the septvm,, so that the effect of the septum

thickness can be detemmined. TMe figures In the sec-ind set Gontain the

same curves but rearravged so that each figure contains curves corres-

ponding to the same thickness of the septus so that the effect of the

height can be displayed.

The dependence of the mutual conductance aid mutual susoeptance

an the septu separation and the septum par ametr Is daeted, In

Figures 16 through 30. Ohe sae arragmnt as for the mutual

* admittance bolds.

A-22



In 0ny cases the results are compared to the curves corresponding

to the absence of the septum. $me figures also contsin the limiting

case when the thickness of the septum epprooches zero. Those curves

vere obtained b7 the OTD method " described earlier.

I Tables in pages Iq to 67 displ y the contribution of the

various elLLptic-cylindrical modes in the ouiSug. A£lso the speed

of convergence and the expected accuracy can be dedueed rcm the sine

tables.

I

II



conclusions

Uw go d paUe separated 1w mea talec e bas be= e)wmtej

and presented in this work. The exact solution in tems of the proper

dieal ad angular functions has been found and ps rors on the *-putr, An e*M lest and lsu, eUtoer&e*tve plm n a a&o been ere-

sted to-ftsel Late %be use of" an over 3000 otatmts 2o progym.

The cost to evaluate and plot Vhe average eumm in. FIures I* mbowl

30 was estimated to 430 usin A 11 3033 OWPAuer opeWStft ue

MYS.

The results could not be checked for accuracy against any other

work because of the lack of any available reference but several tests

have been ade to insure the accuracy of the various fut s ad al

sumations have built-in nmerical convergence tests whieh print vawies

essages If an error Is suspected. So such error occured during the

coputation of the pub2ished results. The tables included sSet an

accuracy of about five digits. Because of the ocmpl*3dtw of the al-.

gorithm a rigorous rounding and trancating error ts not bea perfftmed.

As stated in the Introductory section the msute nd the penSre.

Itself will be used in the desgn of optimised phased slot arrays. Se

availability of more design parmeters samely the pOsitere bethbt

and thickness of the septms Is hoped to resut in maeh better arrs. "

radiating both ovm and difference patere.

The reduction of the utual couSa is a pls 1W Atseon but th

-entro over the position wre the i"I i7 pat or the watia a**-

dane vanishes is believed to be of greet Ui rleto ; ei a be ttu

In the design of Sar wa.
A-24
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Ke.To EWME 30 th rt30

Each figure In the set contains curves representing the mame quant-

ity (i.e. mutu&l conductance, mutual admittance or mutuAl oameptance)

and wre titled accordingly. All figures contain two or more curves.

Bach cur Is labe33d at the left side of the plot by a wmder. A

note at the uwer right bnd side relates this umber to the particular

If the curve corresponds to an elliptic cylindrical septum the AA

and UB numbers are given. A ts the normalized height of the septum

&A 0 while Is is its normalized halt width b/f.

If the curve corresponds to an Infinitesimally thin septum#

analyzed by the Geometrical Theory of Diffraction, o32 the AA

mber is given and the words 'GTD MXRTOD' are printed.

11351l3, the curves corresponding to the absence of the *eptu are

iabe3led 'w/o swU' of course, no AA nor W numbers are

given.
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R1.I 2 0.3000 I/) 0.500 b O 0.2oM

* M~ODAL AKALYSIS 0? SCATTEmE FIEL

1K PAE(%W 1K POD(5

0 0.*6631C+ 00 3. 0.27hE 400
2 . ME .. 01 3 11020E 0
4 0.21 - 02 5 0.124 2 02
6 030.39 -03 7 0-207E-03
8 0.795 9 019 0.395E -0

10 o.167c -o4 u1 0.774E-05
12 0:339E -05 13 0. 151E -05
1 o1 o.68-o6 15 o.0E -o6
16 0.138E -06 17 o. 62a -07
28 0.200-07 19 0.127 - 07
20 0.57982-08 2.1 0. 2W -08

22 o. 34 o 23 o. 26 - i
24 0. 19566 - 0 E5 0.233E-1
28 o. 269 -1.u 29 0.131..-.2

FI]DI UAL IMAI'MY MAGNMIDE PHAS

I3CWa'I : 0.2010 -.00385 0.20o6 -10.8412
SCATITER : -0.0972 -0.200 o.2590 67.925
TOTAL : 0.3037 -0.2785 0.2973 -69.566
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!':I i

21 W . W.00o 0,). 0.5000 b/h. 0.000

NOAL AIALYSIS OF 8CATE tED FIOL

AL NODE so MDE

*IK PMI% IK PRO(5W

0 0.6501+00 1 0.2753+00
2 0,655Z -01 3 0.88 -02
. 0.6m8-,03 5 0,233E-03

6 0.25I.-01. 7 0.759 .05
8 0.238,-05 9 0.339E-06

30 0.7223-07 u 0.172 -07
.2 0.383-08 13 0.902 -09

o.0)8E- 1 ,5 0. "8E- ,0
16 0.111.3.10 17 0.-2723-1
38 0.639 -.2 19 0. 152 -2
20 o. 36n -13 21 o.862 -1
22 0. 566 -126 23 0.21AM3- X1 21. 0.9503-17 25 0.31.3E -1726 o,111.3- 227 0352 -18
28 0.2021-28 29 0.270-20

FLDSG DEAL D4AGDIA3 V'AGNiTUDE PHASE
INCu)E -0.3.01 0o3.6 0.1589 -1.6.1n

~1 : 0.2168 -0.0026 0.218 - 0.69014
OVAL : o.067 0. 1119 0.1516 h.6.3858

A-48
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R. R2 0.3000 a^) - 0.5000 b/A- 0.2000

MODAL ANALYSIS OF SCATTERE FIELD

AE MODE 9O MODE

1K PAE(% IK PMO(%

0 0.508E +00 2. 0.380E +00
2 0.512E-01 3 0.29E -01
4 0.103. - 01 5 0.822 -02

6 0. 79E - 02 7 0.305 02
8 0.289E .02 9 0.119E -02
10 0.753E -03 .. 0.78E -03
12 0.305E -03 13 0. 195E -03
14 0 .1M - 03 15 0.8072 -04
16 0. 522E -0. 17 0.338E-04
28 0. 219E -04 19 0. 13 -0o
20 0.93E -05 21 o.6o -o5i22 0.398 -05 23 o.167- o6
24 0.23 -07 25 0.326E -06
26 0.403- 07 27 o.1 h6 -06
28 0.19 - 07 29 0.7 08

FIELDS REAL 4AGINARY MAGNID PHASE'

IWNCDET : 0.2020 .. 0385 o.2o6 -20.8412
SCATERED : -0..8 96 -0.2431 0.3083 52.0.U0
TOTAL : o.o11u4 -0.28.5 0.2828 -87.6860
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I:
R1 82 0.5M &A k 0.5M b/ 0.2000

MODAL NI1LYSS OF SCATTERED FIML

AE MMD DO mole

1K PAR:% M K Pao(%

0 0.5 7t +00 1 0.39E +00
2 0.633E -01 3 0.22E- 01
4 . 47E-02 5 0. 15E - 02
6 0-332E -03 7 0.915E -04
8 o.264E- 04 9 0.8052-05

0.250- 05 1 0.789E - 06
12 0.252E - 06 13 0.814E - 07
14 0. 265 - 07 15 0. 867E - 08
16 0. 286E - 08 17 0.94&5E-09

.8 031E -09 19 0. 105E - 09
20 0.350B 20 Pi 0. 117E - 20
22 0-39W E-3n 23 0.8532- 13
2 4 0.637E-i14 25 0439 23

,-26 0.280E-142 o. 265E - 13
0.905E 15 29 o. 463E -X

FIE.,= V.AL IMAGINARY MAGNITUDE PHASE

BCATERN) : 0.215 -0.092 0.2553 -1.1205
TODTAL : 0.1103 0.0653 0.1548 214.9630

A-50
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R R2 .0.5000 a/A. 0.5M b/u 0.o00

MODAL ANALYSIS OF 8CATTERED FIELD

AE MODE BO MODE

1K PAZ M I P30 (%)

0 0.253E 00 1 . 0. 1i +00
2 0.6814E -02 3 0.113t +00
14 0.815E -01 5 0.345 -01
6 0.159E -01 7 0.81E -02
8 0. 180E-02 9 0.28t -02

160 0173E -02 11 0.107 -02
12 0.666E -03 13 o. 42E -03
14 0.267E -03 15 0172E -03
16 .nO6 -o03 917 o.71oE -o
18 0.1464.04. 19 0. 302E -04
20 0.198. -04 21 0.130 -04
22 0.853E -05 23 0. 562E- 05
24 0372E-05 25 0.2131 -06
26 0. 39E -07 27 0.836E .07
2B 0. 14E -06 29 0. 24E. -07

FIELDS EAL IDAGIJAARY 1AGNITUDE PHASE

i]Dmc a : -o.11o o.1146 0.1589 -6.1259
SCATTERED : 0.1750 -0.1702 0.24142 -4.2076
TOTAL : 0.o649 -.0557 0.0855 -40.6405
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R1.R2. 0.6000 a/, 0.5M b/A- 0.000

MODAL ANALYSIS OF SCATTERED FIL

AE MODE O MODE

1K PAE(% __x____

0 0.278E +00 1 0. 451E +00
2 0.726E -01 3 0.108E +00
14 0.640E -ol 5 0. 86E -01
6 0.52E -02 7 0.177E -02
8 0.677E -03 9 0.2M -03

10 0.118- 03 11 0. 51E -04
12 0.228 -04 13 0.202E- 04

.4 0..6E -95 15 0. 214E -05
16 0.992E -06 17 0. 462. -06
8 o. 216E -o6 19 0.202E.-06

20 0.79E -07 21 0o.TE -07
22 0. 108E -07 23 .5114 -08
24 0.26E- 08 25 0.102 .09
26 0.152 -10 27 0.209E -10
28 0. 269E - 0 29 0. 32E1-2.n

FIELDS PEAL DAGIRY MAGNITDE POASE

INCIDET : -0134 0.0638 0.1 451 26.0583
SCATTERED : 0.2118 0.0891 0.2298 22.8073
'OTAL : 0.0815 0.0253 0.0853 17.2710
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Ni - R2 0.2000 A/ -. 7500 b/), 0.2ooo

ATTENTION THE EFTW MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCAT'ERED FIELD

AE MODE DO NODE

IK PA (%) IX W8o (%)

0 0.825E +00 1 0-932E -01
2 o.662E-01 3 o.654E -03
4 0.857E-02 5 0.528E -02
6 0.958E -03 7 0114E -03
8 o.969E -04 8 .0365E-O

10 o. 284eE- 04 21 0.145E-04
12 0.112E -0 13 o.663E -05
14 0.503E -05 15 0.324E - 05
16 0.242E -05 17 0. 164E 05
18 0.122E -05 19 0.85E -06
20 7.628E-o6 21 0.1418E 06
22 0.330E -06 23 0.239E -06
24 0. 79E -07 25 0-102E-07
26 0.206E -08 27 0.379E -07
28 O.658E -08 29 0.105E -08

FIELDS REAL DAGINARY MAGNITUDE PHASE

INCIDENT : 0.0275 -0.2o80 0.296 -83.6782
SCATTERED : -0.3809 0.2787 0.14719 -36.1951
TOTAL -0.3534 0.0306 0.3547 -14.9567
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R1 R2 0 0.3000 &/ .0.7500 bt .02000

ATTENTION T SEP T MAY BE 70 BIG FOR ANALY833

MODAL AlM IASB OF SCATTEED F1ILD

AE MODE DO NODE

Ix PAZ(% 1K PBO(%)

0 0.834E +o0 1 O.i26E +oo
2 0.315Z -01 3 0. 267E -02
4 0.842 -03 5 0. 380E -02
6 O. 119E -02 7 O.386E -03
8 o. O7E- 03 9 0.315E -04
10 0.384E -04 n 0.69X -05
12 0.397 -05 13 0.173E -05
14 o.966E -o6 15 o. i5gz -o6
16 0.251a3-06 17 o. 3.8E -o6
38 0.70EB -07 1.9 0.370E -07
20 0.2052 -07 21 0. .10 -07
22 0.6093-08 23 0-332E-08
24 0.504 09 25 0.8131-10
26 0. 124t-10 27 0.1713-09
28 0.229E -10 29 0. 280E - n

1IEL, EAL DMGINAY MAGNITuDE PASE

IcNIDET : 0.2010 -0.038B5 o.2o46 -10.8432
SCATI" M : -0.-071 0.0503 0.41302 -7.0.67
TOTAL : -0.2061 0.018 0.065 -3.3858
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RI- m1a2 .o.oo IL/a 0.750 b/),,, 0..00

ATTENTION THE SEPTt1 MAY BE .00 D FOR AWL,.IS

14ODAL ANkLYSIS OF SCAT~TED FIELD

AE MODE 30 MODE

1K PAE(%) IX PS(%)

0 0.794t +0o 1 0.156E +00
2 0.147E - 01 3 0.739E-02

0 0.1on-01 5 0.149E-01
6 0.256E -02 7 0.265E -03
8 0.31OE -03 9 O.243E-04
10 0.109E -04 1 0-317E -05
12 o. l OE - 05 13 0. 475E-06
14 o.208E -06 15 0-773E07
16 0-.35E -07 17 0.132E-07
8 0.573E -o8 9 0. 235E - 08

20 0.102E -08 21. 0.429E -09
22 0-287E -09 23 0.800E -20
24 0.951E- n 25 0. 1213.
26 0.215E -12 27 0. 159E -1
28 0.264E-3.2 29 0.157E-13

FILD REAL 3MAGINY MAGNITUE PBASE

ICIDENT :0.0844 0.1562 0.1775 61.6015
SCATTERED -0.2960 0.1520 0.3327 27.1775
2OTAL : -0.2116 0.00 o. 2u6 .- 1 38
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11 R.2 *0.3000 0 , 0.7500 b/X. 0.2M

ATTE1TION TIM SDW NAY I I TO 0 70 ANAYS

MOMA AMAYSIS OF SCA'TIRE TIML

AE 140M DO0Oum

IX AE(%) A3 P (5)

0 0.79E +00 1 0.265E +00
2 0.276E -0 3 0. .4E - 02

0. ,.2gz - 02 0. 103E - 02
6 0.839E -03 7 0. oE -03
8 0.356E-03 9 0.2E -03
10 0.63E -03 u 0. M - 03
12 0.796E -03 13 0. 563E -0
1 0. W-6E 0. 15 0.292 -04.
16 0.213.0 17 0.15a .- 0
38 o..51- 04 19 o.8191 - 05
20 0.633 - 05 21 0.7 1OZ- 05
22 0.35E -05 23 0. 263S -05
2) 0.298E -05 25 0.387E -07
26 0.1011 -o6 27 0.257E -06
28 0.9. - 07 29 0. - 07

IELD NAL D4AGINAY NAGNITUDE POASE

INCDNT : 0.2020 -0.0385 o.2o6 .20.8412
SCAT1T1E, : -0. 46L 0.132 0 O. 649 -.6.3638
TOTAL : -0.21.51 0.0925 0.260 ft20.6752

A
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I R 2.- 0.1.0 WOO 0.750W b^? 0.2000

ATTMNIOX TWI SZPTIIC MAY W 200 M1 FMJ AWNaLI8

-: - NMODAL ANALYSIS OF WCATTES= F=3

AE IODE BO NOD

1K PAZ(% IK no(5
0 0.760E +00 1 0.2063.+00
2 0.12M- 01 3 0.103 - 01
1. 0. 516E -02 5 0. 28E -02
6 0.225E -02 7 0- 450E -03
8 0.21.13- 03 9 0-.ME7- 03

10 0.637E -04. n 0-339-0li
12 0. 284 - 01. 13 0.10032-01.
11. 0.562E -05 15 0.311.3-05
26 0.178E -05 1.7 0.322205
18 0.580E -06 1.9 0.333M .06
20 0.193E -06 21 O.la -06
22 0.65n -07 23 0.380E -07
24. 0.223E -07 25 0.339E -09
26 0-708E -09 27 0.1373 -08

F13LD NEAL tmAGIEmf NAGNTIU PEASE

11KN hUT 0.08441 0.1562 0.1775 61.6015
SCAI'!E -0:3328 -0-36)26 0.3616 23.0524.
TOTAL .0 -21.83 o.011.6 0.21.88 -3.351.6
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.U - P.o ,o bA. o.oo

lTImT3 OS IIUM& or sog Em 01AIAY

ALP ~ UMW ISO um1R3~F

|K PM(%) 1K PO

0 0.73100 1 0. 221+ 00
2 0.123 -01 3 020E- 01

0.7603-o02 5 0.3391-02
6 0.130-02 7 0.E .03
a o.84-03 9 .4 -o0

10 0.1" - o 1 0.367 ,0
12 -. u%-0 .13 0o .393 -0I' LIBu -0 15 0 st-0
28 0. IS ---o 19 o. U3X -o04

0 o.7- - o 2 0.67P .05
22 0. 53a -05 23 0-3972-05
24 0.3OkE8-05 25 0.23M -05
26 . 695 - 07 27 0. CA -06

go 0.605E -07 29 0.2591 .06

FW..D REAL DAG1ZAY MAGNITUD PEASE
IDICNT :0.0814 0.1562 0.2.77 61-6015
OTUM -,0.3889 .0.0551 0.92B 8.0666

..MOL -0.30 5 o.1oD 0.38 -28.3606
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R1 R 2 .0.5000 /ia0.7500 bA -03000

ATTENTION TIM3 SIWt YAY BE TOO BIG POR AW ALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE 10 MODE

1K PAZ(% 1K Pilo5)

0 0.682E +00 1 0 259E +0O
2 0. 21E3- 01 3 0:21&E -01
14 0.1308E -0 5 0-356E .02
6 0.9118E -03 7 0. 242E -03
8 0 660E -04 9 0. 572E -05

20 0 302E -05 -U 0.572E -05
12 0: 497B -05 13 0.362E -05
114 0. 241E -O5 15 0.158E -05
16 0.994E -06 17 0.63a - 06
i8 0.377i -o6 19 o. 23E . o6
20 0.139E -o6 21 0-836E -07
22 0.502E -07 23 0-303E -07
214 0.280E -07 25 0.3072 -07
26 0.251E -09 27 0.603E .09
28 0.2314-09 29 0.276E -09

FIELDS REAL ~IAGVMAY M4AGNITUDE PHASE

INCIDENT : -0.1101 0.11146 0.1589 -146.1259
SCATTER=D : -0.2672 -0.2162 0.2733 52.2907
TOTAL : -0.2T73 .0.1017 0.2954 20.1365
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Rl R2. 0.3000 a/030 1.0000 b/A 0.1000

ATrENTION TIM SEPM MAY ME TOO BIG POR ANALYSIS

MODAL ANALYSIS OF SCATTERE FIELD

AE MODE DO MODE

IX PAZ(%) PBO(%W

0 0.733E+00 1 0.825E o
2 0. 465E -01 3 0.939E .01
14 0.2072 -01 5 0. 15SE -01
6 0.1gE -02 7 0. 168E -02
8 0.983E-03 9 0.75E -03

20 0.304 -03 n o. 16E -03
2 0.206E -03 13 o.596E- o4
2-. 0.39 E -04 15 0.230E -04
6 0.150E -04 17 0.909E -05

2s 0,393PE-05 2.9 0-366E -05
20 0. 239E -05 21 0.150E -05
22 0.974E -06 23 o.618E -o6
24 0.402E -06 25 o. 25. o6
26 0.168E- 06 27 0.395E 07
2B 0.203E -07 29 0.247E 08

FIELDS MEAL DMAINARY MAGNITUDE PBASE

INCIDCT : 0.2010 -0.0385 0.206 -i0.8 .2
SCATTE ED : .0.2086 -0.1923 0.2209 60.5402
TOTAL 0.0924 -0.2308 0.2 86 -68.2w6
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Ri - R2 0.3000 &/W -1.o0000 b/. 0.2000

ATTErION THE SEPUH MAY BE TOO BIG FOR ANALYSIS

NODAL ANALYSIS OF SCATrED FrL

AE MODE DO MODE

ix P (%) PA ,K P (%).

0 0.65E+0o 1 0. 41E-01
2 0.499E .01 3 0.933E -01
4 0.83E -01 5 0.641E -OL
6 0.15E -01 7 O.823E -02
8 0.-70E 02 9 o.306E -02
10 0.205E -02 1 O. 144E -02
13 0.03E -02 13 0.79E -03
14 0.553E -03 15 0. 43E -03
6 0.3112E -03 17 0.236E -03
8 0.380E -03 19 0.138E -03
20 0.106E -03 21 0.822E. -04
22 0.638E-04 23 o. 496E- 04
24 0.387B-04 25 0.303E -04
26 0 o238E-04 27 o.-823 .05
28 0.306E -05 29 o.106E -05

FIELDS RAL DAGINARY MAGNTUDE PHASE

INCIDNT : 0.2010 -0.0385 0.2046 -10.84.12
SCATTRED : -0.1602 -0.1629 0.2285 145.837
TOTAL : o.008 -0.2014 0.2055 -78.5515
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R1 R2 o.ooo aA - 1.0000 b/ 0.2000

ATTETION TH sE A, MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE

IK PAZ (%) IK PlO (%)

0 o.690E +o0 0.113E +o
2 0.656E -01 3 0.,73E-ol
4 0.357E-0 5 o 30- - 01
6 0.53E- 02 7 0.194E -02
8 0.808E -03 9 0402E -03
0 0.211E - 03 11 0.1E - 03
12 0.678E -04 13 0. hoOE - O4
114 0.2OE - 014 15 0.116E - 04
16 0.897E -05 .17 0.557 -05
18 0.38E - 05 19 0.219E -05
20 0.138E -05 21 0.879E -06
22 0. 563E - 06 23 0.359E -06
24 0.230E -06 25 0. 11M - o6
26 0.957E-07 27 0.273E -07

0.836E -08 29 0.239E -08

FIELDS REAL I4AGIMRY MAGNME PHASE

INCDENT : 0.0844 0.2562 0.1775 61.6015
SCATTERED : -0.0353 -0.2229 0.2257 80.9904
TTAL : 0.091 0.0668 0.0829 -53.6870
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EI R2 -. o000 a/ 1.0000 b = 0.3000

ATTENTION THE SEPTUM MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE DO MODE

lK PAE (5) 1K PEO ()

0 0.607i +00 1 0.867E -01
2 0.749E -01 3 0.350E-01
4 0. 42E-01 5 0.679E -01
6 0. 614E -1 . 27E. -0
8 0.485E -02 9 0.25E -02
l0 0. 116E -02 11 o. 96E-0o3
12 0.613E -03 ,13 0. 2 -03
14 0.297E -03 15 0.213E -03
16 o.156E -03 17 0.115E -03
i8 o.856E -04 19 o.6,3E -o4
20 0. 487E -o 21 0.371E -04
22 o.2E E- 04 23 0.21E -04
24 0. 169E -0 25 0.13E- 04
26 0. 102E-04 27 0.792E -05
28 0.137E -05 29 0.552E -06

FIELDS VAL D4AGINARY MAGNITUDE PHASE

INCIDENT : 0.0844 0.1562 (Q-1775 61.6015
SCATTERED : -0.1128 -0.1552 0.193B 53.9726
TOTAL : -0.02B4 0.0010 0.028.4 -2.0325
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